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Abstract 
Central Europe cities are the “first / last legs” of transnational transport chains. These chains consist of local, regional and 
transnational transport systems. On the one hand high speed connections among rail hubs in Central Europe are being upgraded, 
especially on TEN-T networks and along the main intercity lines. On the other hand nevertheless rail and in general public transport 
bound feeder lines need to be upgraded, strengthened and better organized. That calls for a multimodal integration of local/city 
transport networks, regional transport systems and transnational transport axes in particular TEN-T. In fact the main elements of 
this integration are constituted by city rail hubs.In order to enhance rail transport by improving the feeding functions on rail of 
major hub cities and their respective regions 11 partners from 7 countries cooperate in the RAILHUC project. This project aims to 
improve Central Europe’s interconnectivity by an intermodal integration of rail hubs at three different levels: into the TEN-T 
system, into regional and local transport rail and non-rail systems. The challenge that the RAILHUC partners share is the 
development of models, concepts, measures, harmonized strategies and policy actions targeted at the embedding of the urban and 
regional transport systems into the intercity rail transport throughout the whole Central Europe area. This paper aims to give an 
overview about the modelling results and the designed interventions planned at participating hub cities and their respective 
catchment area.  
© 2014 The Authors. Published by Elsevier B. V. 
Selection and peer-review under responsibility of Technische Universität München. 
Keywords: Improving accessibility; good practices; railway transport; integrated transport systems 
1. Introduction & Background of the project 
The passenger rail transport in many cities of the Central European area faces with increased competition from 
other transport modes particularly from private car. In order to enhance rail transport by improving the feeding 
functions on rail of major hub cities and their respective regions 11 partners from 7 countries cooperate in the 
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RAILHUC (Railway Hub Cities and TEN-T Network) project, which is implemented through the CENTRAL 
EUROPE programme and co-financed by ERDF. The project is led by the Emilia-Romagna region and it brings 
together various public and private partners from Italy, Germany, Austria, Hungary, Slovenia, Slovakia and the Czech 
Republic. The CENTRAL EUROPE programme it is not an investment programme but a European Territorial 
Cooperation (ETC) programme. In this regard it finances preparatory work (joint preparation of projects, mutual 
cooperation, and common settings of standards, etc.) only for future large scale investments and only a number of 
small-scale pilot investments can be financed from its budget. 
The RAILHUC project aims to improve Central Europe’s interconnectivity by an intermodal integration of rail 
hubs at three different levels into the TEN-T system, into regional and local transport rail and non-rail systems. Of 
course, each hub city has its own local characteristics in terms of size, traffic, catchment area, spatial and network 
structure and last but not least on development and integration level. 
Nevertheless the local partners, who are mostly local authorities, railway service provider companies, and regional 
associations, are strongly committed to increase the usage of rail. In order to achieve this aim several work steps have 
been elaborated to get a clear picture about the current situation and the needs of each hub.  
2. Methodology 
Firstly with the involvement of several sub-contractors, who worked under the supervision of Project Partner No 7 
KTI Institute for Transport Sciences (Hungary) data collection has started for mapping the ‘As is’ situation together 
with the preliminary identifications of the bottlenecks. The project partners need to fill in a questionnaire about the 
current situation involving organization, public transport offer, modal split, finance, etc. From the beginning of the 
project all of the interested local authorities, transport providers, civil associations were involved. At the same time 
five site visits were held (RAILHUC Project, 2013b) in conjunction with the project meetings, where examples of 
local good practice were presented. Later on further good practice from all around Europe has been sought and a 
catalogue of Good Practice was arranged. The Project Partners had to examine the option for adopt the collected Good 
Practices (RAILHUC Project, 2013a). Based on their answers several clusters were identified. 
After collecting the models and concepts of hub integration into TEN-T regional and local transport systems (Action 
3.1) the second part (Action 3.2) “Mapping and simulations on present flows” has started. Hence, on the basis of 
modelling and simulation methodologies prepared by KTI an independent modelling work was carried out by each 
hub for their specifications (RAILHUC Project, 2012a). For elaborating the modelling activities the following 
functional classification has been taken into account on the basis of the objectives and problems raised in the frame of 
the RAILHUC project at the different hubs (Table 1). 
As it was mentioned before there were quite big differences between the hubs in many different aspects, but on the 
other hand there are various tools available for achieving the objectives detailed in the functional classification. 
In the following part of the methodology we describe the way and background for the models applied in RAILHUC 
project. 
Generally the entire hub cities identified their own aims and needs which want to achieve or prepare within the 
framework of RAILHUC project and no unique solution was provided. Basically, the options and their application 
depend on the data available. The objective of the improvements drafted in the frame of the project, in all cases, is 
practically to increase the role of railways in passenger traffic services. We needed to define the aim of developments 
in order to unambiguously define the objective, the evaluation, and as a consequence of it, also the means of achieving 
the objective. In our case, this is the increase of rail passenger traffic, the indicator of which is the yearly transport 
performance realized on the examined railway network, measured in passenger kilometers. 
Consequently, a development can be considered as productive, if it generates an increase in passenger transport 
performance, while of course other conditions (technical and financial sustainability) are also fulfilled. This also means 
that – though we do not question the existence and the importance of measures dedicated to service level improvement 
without increasing the number of passengers – we cannot evaluate these measures from the aspect of achieving our 
present objectives. 
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Table 1. Functional classification of modelling activities at the RAILHUC hub cities. Source: Own elaboration 
Activities Sub-activities at the RAILHUC hub cities 
Calculations in advance x In the field of high-speed rail services (Reggio Emilia, Brno) 
x In the field of railway developments and services (Erfurt/ Halle-
Leipzig/ Dresden) 
Inserting (integrating) the new 
HUB city 
 
x Into the present HUB (Reggio Emilia) 
x Into the TEN-T network (Reggio Emilia, Venice, Žilina) 
x Into a polycentric area (Venice, GyĘr, Bratislava, Vysoþina, 
Erfurt/Halle-Leipzig/Dresden) 
Improvement of connections 
between transport modes 
x Examination of possibilities for the shifting transport modes (e.g. Kiss 
& Ride) (Reggio Emilia, Erfurt/ Halle-Leipzig/ Dresden) 
x Urban/suburban public transport (Venice, Ljubljana, Bratislava, Žilina) 
x Creation of tariff community (Erfurt/ Halle-Leipzig/ Dresden) 
x Improving the existing transport association (Bratislava) 
x Development of periodic timetable (Erfurt/ Halle-Leipzig/ Dresden) 
Improvement of feeding transport x In case of regional railways (Reggio Emilia, Brno) 
More efficient application of 
knowledge 
x Knowledge transfer (Vienna) 
x Finding synergies (Vienna) 
Examination of sustainability x Preparation of feasibility study (Brno) 
x Examination of capacities for financing (Erfurt/ Halle-Leipzig/ 
Dresden) 
Elimination of speed-restriction 
signals on tracks 
x Identification of speed restrictions in CGMR area (Erfurt/ Halle-
Leipzig/ Dresden) 
 
As a consequence we had to examine, how the planned measures – directly or indirectly – influence the rail transport 
demands, passengers’ choice of the transport modes (RAILHUC Project, 2014b). The same question is concerned, 
when we look for answers to the questions of financing, to the solution considered as suitable from the above aspects. 
The demand models deal with answering the above questions, which on the one hand analyze the supply side of 
improvements, and on the other hand, demonstrate the effects of the changes in supply on the demand side. The tools 
for changing the supply are diverse. The most direct form is regulation, when the offer of journey possibilities acts 
upon the targeted objectives. For instance, such a regulation is the measure when the feeding traffic can be improved, 
in exceptional cases, by restricting, or perhaps by eliminating the competing parallel transport services of the rail. A 
less radical solution is to improve the attractiveness of services, though its effectiveness is difficult to estimate. 
Basically attractiveness can be improved by two ways, firstly, by increasing the service levels, secondly, by facilitating 
accessibility. We note that in some cases it is difficult to distinguish between these two methods. Increasing of the 
service level can be realized in any element of a journey. Such as by decreasing the journey time (increasing the 
journey speed, decreasing the transfer times, harmonization of the timetables, periodic timetable, etc.), by 
improvement of the comfort of journeys and transfers, and by mitigating the number of the unnecessary transfers, 
which may generate not only improved comfort but also shorter journey times. 
Improved accessibility increases service level, too. This can also be carried out in several ways. One of these is the 
introduction of reduced tariffs, which is scarcely applied in this form. Nevertheless, all measures are meant here, that 
on the whole moderate the expenses of passengers, improving the compatibility of the given transport modes, and 
widening the range of passengers who can afford using these services. The most popular solution is tariff association, 
which in favorable cases, may even offer a targeted tariff system. 
Accessibility can be improved by applying periodical timetables, which make easier to remember departure and 
arrival times. 
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Also for the improvement of physical accessibility, there are numerous tools available for developers. Such as the 
measures facilitating shifting between transport modes (P+R, B+R, K+R), the elimination of level-differences that 
passengers have to cope with, the shortening of the routes for access, and also the informative tools accompanying the 
above ones. 
Though viewed from the other side, solving of financing issues can also be considered as cost-moderating step, 
similarly to tariff reducing actions. Several financial issues arise in the frame of the project, such as infrastructure 
financing model, lobby strategy, and the need for a loss-moderating technology. Successful application of these 
solutions may mitigate the costs of the transport system, and this may have a positive effect on the level of tariffs and 
at the same time, on the level of demand as well. 
The majority of questions raised can be answered by means of applying the models of various levels. The 
assignment models demonstrate, how the changes (developments) in supply can modify the transaction relations in 
traffic (choice of route, passenger travel time needed, level of vehicle utilization) within the given transport system. 
How the traffic of those using community transport redistributes among the route alternatives, and what level of 
intervention on travel time can generate a benefit for those using the means of community transport? Similar effects 
can be detected in cases of road network improvements, in the field of road transport. In both cases, we assume that 
the range of passengers is unchanged (RAILHUC Project, 2014a). 
It is obvious that both political objectives and the developers’ intentions exceed the level of effects realized within 
the given sub-system. We have to be able to demonstrate, how given changes in supply can influence the competition 
between transport systems, and to explore, whether they generate re-distributions of journeys between the sub-systems. 
From this aspect, so far in the field of passenger transport in given countries, we could identify three competing 
sub-systems (individual road transport, rail and bus transport), however, according to political intentions, this 
competition is becoming more and more bilateral, and the objective is to develop the optimal proportion of, and the 
co-operation between individual and community transport (RAILHUC Project, 2013a). The process of redistribution 
between sub-sectors is very difficult. Numerous social, cultural, and other circumstances must be taken into account. 
That is why, while in general, there are numerous assignment programs available for planners and analysts, the same 
cannot be declared in the case of the demand-models being able to demonstrate and evaluate the effects described 
above. 
In order to make the above models applicable extended databases are required for both the assigned and demand 
model as it follows below (Table 2). 
Unlike the assignment models, the data need of the demand models is difficult to satisfy, especially in the field of 
custom characteristics of the shifting transport modes. Such data are scarcely available. The main reason for this is 
that these data are very expensive, because they can be composed with the required reliability only after observations 
of longer periods (RAILHUC Project, 2012b). This also means that their deficiency can be eliminated only in longer 
time periods and subject to considerable expenditures. Their specific feature is that they are able to reflect the basic 
features of a given cultural group. Consequently, they are limitedly adaptable (e.g. for other countries) if at all, and 
adaptation needs to be carried out according to the highest possible prudence. 
In the case of financing issues, mostly cost-benefit analyses give adequate answers on the feasibility and 
sustainability of a given project. For the elaboration of these issues, in all countries there are some guidelines approved 
by competent EU institutions available, which guidelines also provide the availability of required data. (We assume 
that most non-EU countries also have such guidelines, nevertheless, their uniformity may be less guaranteed.) 
Regarding the possibilities for validating interests, collection of best practices and their efficiency analyses may 
give the base. Although, we have to note that also in this field, there are considerable differences among the given 
cultural groups, and this makes the transfer of experiences more difficult. 
In addition the general aim of increasing the share public transport, especially rail transport at these hub cities 
assumed different interventions due to local organizational and financial options (RAILHUC Project, 2014c). The 
future intervention design is also on-going as a part of the next work package of the RAILHUC project. However in 
this paper we are focusing on the modelling activities carried out by each hub about the present services and 
infrastructure positioning. It is important to note that all the hubs are located on at least one TEN-T corridor, which 
assumes the importance of modelling for the feeder traffic. On the other hand due to the fact that the current demand 
for long-distance especially international journey on most of the hubs is significantly lower than on local and suburban 
traffic the focus was hold on options of the improvement of the feeder traffic. 
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     Table 2. Databases required for the assigned model and the demand model. Source: RAILHUC Project, 2012a 
Characteristics Tools 
Assignment Model 
Transport networks x Configuration, performance capacity, accessibility (walking distances) 
x Regulation 
Service x Timetable 
x Tariff 
x Measurable characteristics of transfers 
Origin-Destination matrix x By journey reasons 
x Periodic changes of the flow 
 
 
 
Demand Model 
Shifting transport modes x P+R, B+R, K+R 
x Passenger information system 
x Common tariff system 
Improving quality based services x Comfort services 
x Other services 
Social incentives x By social groups 
x By supply-enhancing factors 
 
Thus the importance of integrating local and regional transport systems and the importance of feeder traffic for the 
TEN-T networks is to achieve de-carbonization and enhance the environmental friendly and sustainable modern 
transport modes especially railways and to propagate the integrated public transport networks as a key factor. 
3. Summary of present time modelling at each RAILHUC railway hub city 
By using the above presented methodological framework the project partners realized many different work locally 
according to their specific needs. There have been several different works carried out at the hub cities in the framework 
of local project outputs that can be summarized briefly (RAILHUC Project, 2013c). At the same time a resume is 
described about the hub, regarding good and bad practices and each single hub’s benefits from the project results 
(RAILHUC Project, 2013f). 
3.1. Reggio Emilia hub (Emilia Romagna Region) 
Reggio Emilia, given its position and the infrastructural services already existing, was selected as the ideal spot for 
the creation of an intermodal hub of key importance: the Mediopadana station will be the only stop between Milano 
and Bologna. Being an “in line” station, it will allow trains to run and stop without big wastes of time. Reggio Emilia 
is also the only station to have a High Speed Station close to the freeway (only 30-40 meters of distance between the 
High Speed line and the motorway) and the motorway gate (only 1 km from the station). This can allow travellers to 
reach the station directly from the motorway, without surcharging the existing road system (RAILHUC Project, 
2013g). 
In order to perform sub-activities stated in Table 1 the passenger traffic in Reggio Emilia railway station has been 
investigated by a specific traffic survey. The survey was carried out in October 2012, on an overall sample made up 
of 443 passengers interviewed on 24 trains. The survey sample was casually chosen from the totality of passengers 
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waiting to get on trains at Reggio Emilia railway station. In the survey journey time, gender, nationality, travel 
purposes, travel frequency, origin-destination was asked to prepare a study about the new access option for the 
Mediopadana HS station. In order to continue an already started work a previous European project (MMOVE) specific 
mobility assessment has been done and synergies were obtained with the use some results for evaluating the potential 
future demand. 
 
Good practices 
x Regional integrated ticketing involving all PT providers 
x Regional e-mobility programme - linkages of e-mob solutions/charging points with PT nodes 
x Merger of small PT companies to improve general performance and adaptation to mobility needs, timetable 
improvement 
Bad case 
x Low share of public transport 
x Strong need to improve feeder service for long-distance network 
3.2. Brno hub (South Moravia ) 
Qualitative analysis has been carried out, which depicted the railway infrastructure in Brno Metropolitan area for 
preparing several improvement works for feeder services (RAILHUC Project, 2013h). The reconstruction of some 
critical railway stops and further cost for building additional P & R were quantified. Concerning possible parallelisms 
direct bus connections from Brno abroad were mapped. For the purpose of quantitative assessment of possible 
interventions surveys of passenger amount in regional trains and interregional trains have been carried out which 
showed that these projects would bring more than 8 thousand new passengers to the TEN-T corridors. As data about 
passenger flows in international trains not available for public – own counting campaign was carried out in a border 
station BĜeclav. Passenger travelling across the boundaries obtained for further analysis on local cross-border 
connections. 
Later on infrastructural bottlenecks and opportunities for the network and services development have been 
identified based on results of railway experts’ discussions. A study about the possible HS train fare system and its 
impacts on passenger demand were carried out to feed the discussions with the Ministry of Transport on possibilities 
regarding the HS system development in the Czech Republic. 
Finally new data of customer satisfaction with regional public transport have been obtained in a survey that revealed 
needed service improvements (Fig. 1). 
Good practices 
x Regional integrated ticketing including fare, network, timetables, info system 
x Management of regional transport system: regular roundtable arrangement and coordinating institution 
Bad case 
x General state of the infrastructure 
x Uncertain financial background – need to re-arrange financial agreements regularly 
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Fig. 1. SWOT analysis of rail transport (RAILHUC Project, 2013h) 
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3.3. Jihlava hub (Vysoþina Region) 
In the Vysoþina Region a comprehensive modelling activity has been done with the involvement of an external 
expert company (RAILHUC Project, 2013i). A region-wide 4-step multimodal traffic model of passenger transport of 
the Vysoþina Region had been constructed. The model is based on 755 traffic zones (for each settlement) and involves 
all railways and roads and variations of services according to timetable (including all train and bus links). Two 
modelling times allows modelling morning rush hours and 24-hour average transport demand. It works with an 
extensive database of statistical and socio-economic data and with results of the Population and Housing Census, and 
it is calibrated to data from the car census, from the passenger census in trains and to data about issued public bus 
transport tickets. 
Based on the modeling result the Vysoþina Region who orders regional public transport services will improve the 
synchronized periodic timetable which is worthy for backbone lines. It also preparing with other RAILHUC results 
for the development of several regional interchange stations (backbone bus – backbone train, other bus – backbone 
train, other bus – backbone bus transfers) for implementing of regional public transport partnership in the near future. 
 
Good practice 
x Development of node stations in favour of an integrated system in urban/rural context 
Bad case 
x Difficulties to ensure efficient and attractive public transport service in low-density rural areas 
3.4. Central German Metropolitan Region (Hubs of Dresden, Leipzig, Erfurt, Halle) 
No new survey has been done, but extensive modelling activity took part in the whole region for local, regional 
and partially international level for elaborating the following 4 service modules (RAILHUC Project, 2013j). 
 
Rail Service Concept “Central German Headway” (Module 1) 
x The benefits and advantages of a highly synchronised (= integrated) regular interval timetable system (ITF) 
justify to apply the general principle as an advanced rail service concept for the CGMR area. A range of criteria 
and values representing the “operational concept” and the “Level of Service” in the ITF concept for the CGMR 
was fixed in a requirement profile, then selected and clustered to four optional planning scenarios. Following a 
discussion in the CGMR’s RAILHUC Monitoring Committee, Scenario 1.1 was selected to start with in the 
evaluation process. It provides 30 min headways and, thus, complies with the required minimum frequency of 
services every 60 min, allows full connections in all directions for each hub within a 30 min time interval at the 
latest, and, consequently, represents a target situation in terms of the aimed Level of Service. 
x The operational concept of Scenario 1.1 is based on considerations for a fast, ITF based passenger rail service in 
the CGMR area that will integrate high-speed rail link infrastructure and long-distance railway services. 
Additionally, the implementation of a new Central German Express line network (MDX) was considered as a fast 
and high-class rail service which completes the long-distance rail network and connects all member cities of the 
CGMR one to another and with the TEN-T network and hubs. According to the ITF concept, the MDX lines and, 
partly, the modified national/transnational long-distance lines (IC/EC lines) will replace most of the existing 
express regional rail services. 
Railway and Hub Infrastructure Scheme “Central German Rail Network” (Module 2) 
x The largest and most important rail infrastructure schemes in the CGMR area – a necessary prerequisite for the 
implementation of the “Central German Headway” – are currently either under construction (e.g. German 
reunification transport projects VDE 8 and VDE 9) or planned/proposed (e.g. double-track upgrading and 
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electrification of the Weimar – Gera – Chemnitz/ Zwickau rail link). This infrastructure will be available ad mid-
term, even if it is not triggered by the ITF-concept so far. 
x The need for further rail infrastructure resulting from the ITF-concept is limited on some additional cross-
sections in the railway network, the optional electrification of the Gera – Leipzig rail link and the optional 
upgrading of hub infrastructure (platforms, access facilities). According to a first and rough estimation, 
investment costs will amount to at least 30 million EUR plus optional costs for the upgrading of hub 
infrastructure. That means that the additional investment costs for the implementation of the “Central German 
Headway” concept are comparatively low. 
Integrated Tariff Concept “Central German Tariff” (Module 3) 
x Two options are under consideration to upgrade the existing tariff structures to a “Central German Tariff“ system 
valid throughout the CGMR area: an “Overlay Tariff“ being applicable on all connections within the CGMR area 
that are not covered by the existing tariff systems, or a comprehensive tariff system valid for the whole CGMR 
area replacing all existing tariff systems. Both options integrate the validation of the new tariff in long-distance 
trains. 
New Organisation and Financing Model “Central German Cooperation” (Module 4) 
x The restructuring of the current organisational structure is required to cope with the upcoming tasks and 
challenges. Two organisational models are considered: a cooperation agreement of responsible bodies on the 
fulfilment of all operative tasks with cross-regional competence centres (“Central German Cooperation”), or a 
more institutionalised cooperation (“Cooperative Public Transport Partnership“) replacing the existing bodies and 
institutions and covering all tasks related to the implementation of the “Central German Headway” and the 
“Central German Tariff” concepts. 
x Following the enhanced rail services in the ITF concept and the improved tariff system, the need for financing 
will also change. First considerations on a future financing model intend to have a comprehensive view on both 
commercial long-distance rail services and publicly funded (short-distance) regional rail services to balance risks 
and opportunities more equally between the partners involved.  
Interacting of Key Modules for the Passenger Rail Transport Concept 
x The four key modules “Central German Headway“, “Central German Rail Network“, “Central German Tariff / 
CGMR Ticket” and “Central German Cooperation“ address all relevant aspects of an advanced passenger rail 
concept for the CGMR area. The following figure displays the interaction of the key modules and the synergy 
effects resulting from them in terms of “positive image” for passenger rail transport (Fig. 2) 
x The “Central German Headway” concept could perform as an impetus for a nationwide synchronisation of 
interval timetables for both long-distance and regional rail services (“German National Headway”) which is 
currently under consideration. 
x After completion of all on-going and confirmed new / upgrading railway schemes – which take place irrespective 
of the proposed intervention design – and midterm, the status of rail infrastructure in the CGMR area is an 
excellent basis for the implementation of the “Central German Headway” concept (ITF-concept). Only limited 
additional investments will be required to enhance this basis to the “Central German Rail Network” which allows 
drawing the full benefit of the total investment. 
x The new “Central German Tariff / CGMR Ticket” will highlight the CGMR area as the most populated 
metropolitan region in Germany with an integrative fare/tariff system in public transport. 
x With its cross-border aspects, the “Central German Cooperation” of the three Federal States in the CGMR area 
takes over a model role for other areas in Germany and beyond. 
The modelling activities faced with lack of data, as a consequence an alternative approach was adopted and 
commuter data (all-trip O/D matrix) were evaluated using PTV modelling software. 
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Fig. 2. Key modules of the passenger rail transport concept for the CGMR (RAILHUC Project, 2013j). 
 
Exploiting of demand potentials 
x Rail links between all hubs in the CGMR cover strong traffic flows. 
x All hubs belong to a fully integrated PTP area (Fig. 3). 
x PTP areas of Erfurt, Halle/Leipzig and Dresden are different and  
x cover only app. 40% of total population in the CGMR area. 
Good practices 
x Operation times of all hubs last 20 hours per day at the minimum and regular frequencies on all rail lines and 
local public transport services. 
x Governance structures for strategic development of integrated transport in an 11-cities-region 
x Barrier-free transport and mobility (‘design for all’), image campaign complementing 
Bad case 
x Lack of highly synchronised regular interval timetables increases total travel time for passengers at all transfer 
hubs, especially in the wider metropolitan area. 
x Need to find better financial models 
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3.5. GyĘr hub (Western Transdanubia) 
GyĘr hub has a mono-centre organization structure. Currently there are 2 minor railway stops, one shunting station 
plus one main station, which is located close to the city centre and also adjacent to the local and regional bus terminal 
(RAILHUC Project, 2013k). The main station is located on the TEN-T network (Corridor IV), on PP22. It has rail 
connections in 5 directions out of which 3 lines are highly important electrified main lines. In GyĘr the railway and 
bus (both local & regional) stations are located close to each other and within a good position to the downtown and 
public administration buildings. There is a strong local freight demand from and to the industrial areas and it handles 
also the main transit freight traffic from South-East Europe towards Western Europe. Despite the most important and 
continuously growing demand towards Vienna (both local Euroregio and long-distance Railjet), there is no direct 
passenger service to Bratislava due to the not so easily financeable cross-border passenger service rules. The traffic 
demand is strong as the suburban area of Bratislava is extending towards Hungary and Austria too. However most of 
this new traffic volume is carried by private cars and only a small portion by local buses. In its current state the rail 
passenger transport currently has a major role in long distance but only limited in suburban traffic. The location of the 
main hub within the city is good; however there is a strong need for the better cooperation between different transport 
providers: harmonisation of timetables, tariff and information systems and also the general conditions of the 
infrastructure should be improved with the use of the results of the RAILHUC project. 
Furthermore it was assessed by building new transport engineering models that in a reliable connecting system the 
citizens are willing to use more the whole public transport system which means (among many other benefits) less 
crowd on the roads and less air pollution. The model itself was built for the local and regional transport network with 
the following work steps: 
x Input data 
x Model zones 
x Network model 
x Demand model 
x Calculation of network impedances 
x Assignment results 
x Traffic poles, network parameters and bottlenecks 
On the other hand several legal obstacles are identified which makes it difficult the fully integrated public transport 
system. According to the current financial and legal background there is no regional or suburban finance level for 
public transport services. Local services are financed and ordered by the Municipality while regional service are 
ordered and financed by the Central Government. This means different fares for the passengers not just for trains and 
buses but also to local buses. The aim is to promote the integrated system on the basis of a clear division of tasks and 
responsibilities and their fair finance. A planned proposal has been prepared to integrate traffic management and 
passenger information systems with its modelled impact on passenger demand. By this method it will be possible to 
avoid running underfinanced parallel train and bus services concentrating on the more efficient service only that can 
be competitive to private transport. As a first step integrated information panels are planned to implement at the main 
stations for helping connecting passengers and also operators for ensuring fast and reliable connections. 
 
Good practices 
x Real-time information – connections on mobile devices, in buses and at stops 
x Local bus transport system – increase of PT use by intelligent re-routing of bus routes 
Bad case 
x Low integration of different public transport modes (timetable, tariff) 
x Not sufficient financial source to improve the level of service 
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3.6. Bratislava and Žilina hubs 
Detailed analysis with the available databases and timetable structure around the two hub cities (Bratislava and 
Žilina) was carried out (RAILHUC Project, 2013m, 2013n). The analysis aimed at: 
x Points of transfer: represented by the so-called catchment centres 
x Proposed plan of lines: change the algorithm for generating the line routine for comfort of passengers 
x Time scheduling of services: to create a table of proportional numbers of passengers in each hour of the day for 
each municipality. 
x Identification of the areas for intervention for better public transport offer and making proposal for extending the 
existing tariff integration. 
Good practices 
x Integrated ticketing in the capital city and its surrounding area including local and regional trains 
x Gradually renewed, attractive rolling stock 
Bad case 
x General conditions of the infrastructure 
x Low level of intermodality, no passenger service towards GyĘr hub to Bratislava via Rajka 
3.7. Venice hub (Veneto) 
The starting point, according to the methodology developed in WP3, has been the gathering of data concerning 
railway and road traffic converging to the hub of Venice (RAILHUC Project, 2013l). The entire regional territory has 
been included in the multi-modal model, given that the focus of the project is the analysis of the long-distance 
movements using different means of transport. The main outputs of the model are in terms of flow, vehicles or 
passengers, on links and saturation of the roads. The macro assignment process use a Gradient Projection User 
Equilibrium algorithm for the private model, while the public one has been made through a schedule-based approach, 
given that there isn‘t a frequency scheme on the actual timesheet. Together with the typical assignment model, which 
highlights the user trends and preferences, the identification of the weak spots of the railway service takes into account 
the results of three analyses: 
x Saturation factor along a line 
x Level of service on the trains 
x The statistical analysis of delays 
Regional trains using the hub have been surveyed along the studied lines for more than one week. The analysis 
collects information about the time when the train has passed through a point and the delay (in minutes) compared 
with the scheduled timetable. In order to have numerical evidences of the level of service, hence the saturation, of this 
complex node of the station of Venezia-Mestre, a method developed by Malavasi et al. has been applied. The method 
uses matrices for analysing the conflicting itineraries in the same node. The results of the analysis show that with the 
SFMR the saturation will decrease, but it will remain high (on Ponte Nuovo 0.69 and on Ponte Vecchio 0.89). The 
result has a strong dependency on the itinerary travel time inside the station. In the future scenario, it is hence possible 
to imagine that there won‘t be any residual space for new services, especially if the will to maintain a good standard 
prevails. The biggest problems along the network are: 
x Single track and small trains along the line from Castelfranco Veneto to Venezia 
x Low level of service on the trains (packed trains) between Padova and Venezia 
x Bottleneck from Venezia Mestre to Venezia Santa Lucia 
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Concerning the contribution of the Municipality of Venice, this was all devoted to the land-side accessibility of the 
stations making part of the Venice hub (i.e. Venezia S.Lucia station and Venezia Mestre station). The analysis was 
carried out by dimensioning and evaluating station typology and surrounding land use, the intermodal facilities 
supplying the hub, the amount of passengers making use of the station, passengers’ arrival modes and their trip related 
data (i.e. trip origin, alighting / boarding station, purpose and reason for travelling). 
The survey focuses on the usage of Venice-Mestre station on a typical weekday by acquiring pieces of information 
on: 
x Amount of riders entering and leaving the station; 
x Trip related data about riders’ arrival modes at the station, trip origin, alighting station, purpose for travelling; 
x The survey was performed on Tuesday 19th of February 2013 through pedestrians counting at the points of 
access and interviews of riders boarding the trains. 
Good practices 
x High-frequency suburban service towards all important commuting directions 
x Existing (semi) high speed services to Milano and Bologna / Roma via Padova 
Bad case 
x No ticket integration 
x Low level of intermodality 
3.8. Ljubljana hub (Slovenia) 
In Ljubljana there 11 different micro locations for rail and bus stations, but usually there is a ca. 400 m walking 
distance between them which is not always accessible for pedestrians (RAILHUC Project, 2013o). 
The opportunities to tackle these issues are additional railway stops, regional trains going through the city, 
connecting diametric suburbs through main station with synchronized timetables, enabling and promoting the use of 
bikes in connection with regional trains, improving the walkability around train stops and adding new or diverting 
existing bus lines. The main railway station could also be more connected to the municipal bus system. To provide 
for synchronized timetables with short and fixed intervals and regional trains going diametrically through the city 
some minor infrastructure improvements should be made, that are proposed in the RAILHUC project on the basis of 
a realized comparative multimodal timetable analysis. Proposed improvements include some interventions on the mail 
railway station of Ljubljana, some improvements at other stations and a short bypass, the so called „Tivoli arch“, that 
connects Trieste and Villach railroads avoiding the main station and so freeing the station of 60 freight trains daily. 
Interesting trivia is that the Tivoli arch existed twice in the history, but was removed twice. In order to assess the 
existing/potential train path in the local railway network the capacity utilization of railway system was performed 
considering existing timetable and capacity calculated with Railsys according to UIC 406 (Landex et al., 2008). 
 In the view of omnipresent crisis RAILHUC project aims at designing solutions (potential P&R locations, 
timetable harmonization plans, bottleneck identifications) that will efficiently exploit existing infrastructure (with 
necessary investments and improvements) to provide better level of service for passenger (block timetable, efficient 
transfers, prolonged line routes, improved journey times) and ensure capacity for freight. 
 
Good practices 
x Relative new (10-12 years old Siemens Desiro EMUs) are in service on the electrified lines (3 of 5 lines) with 
better travel quality than in many other Central European hubs 
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Bad case 
x no official P+R location connecting rail network 
x no integrated ticket 
x major urban bus junction (Bavarski dvor) and main railway station in Ljubljana are 400 meters apart 
x little coordination between suburban / regional bus transport and rail (small feeder role of bus transport) 
x insufficient train path capacity, preventing implementation of block timetable for passenger trains 
3.9. Key facts and figures 
The following table (Table 3) will give an overview about the main facts and figures of RAILHUC hub cities. 
     Table 3. Main facts and figures of RAILHUC hub cities (2010-2011). Source: RAILHUC Project, 2013p 
Name of 
the hub cities 
Population
(Hub) 
Population
(NUTS 3 
region)
Railway Passenger 
number / workday 
Passenger trains / 
workday 
Nr of daily (working day) 
commuters across 
the city border 
Reggio Emilia (IT) 170,420 530,343 6,500 336 21,000 
Brno (CZ) 370,000 1,132,056 24,000 ca. 500 150,000 
HavlíþkĤv Brod (CZ) 24,296 511,645 2,000 170 11,395 
Venice (IT) 270,851 863,013 90,000* 452 75,000 
Dresden (DE) 517,000 1,216,000 ca. 35,000 ca. 400 127,100 
GyĘr (HU) 130,478 444,384 8,941 232 40,000 
Bratislava (SK) 457,000 606,537 19,700 256 175,000 
Ljubljana (SI) 280,140 533,213 24,997 269 183,537 
* Mestre and Santa Lucia stations together (about 40-45,000 each) 
 
It is important to observe that total passenger numbers on the stations includes the boarding and alighting 
passengers as well as the arriving and departing trains and the commuters to and from the city. With the exception of 
HavlíþkĤv Brod in the Vysoþina region, all of the hubs are located on of the TEN-T corridor with at least one important 
national and/or international traffic flow passing through the hub which is not necessarily means strong passenger 
movements on the station. For instance at Reggio Emilia hub more passengers are passing through the hub than those 
who are board or alight from the trains, mostly due to the strong long-distance traffic between Milan and Bologna, 
Rome and beyond to the South of Italy. Similar situation can be observed at Vysoþina hub, but in a smaller term at 
GyĘr hub too between Budapest and Western Hungary and Vienna (RAILHUC Project, 2013p). 
We can conclude that the strong suburban daily commuting traffic is significant at some hubs (mainly at Venice), 
but only a smaller proportion of these interchanges to the long-distance services. Due to the more flexible and better 
infrastructure of the road network and the competitive offer of the low cost airlines the overall the share of railway in 
the long-distance transport is usually lower than in the suburban traffic. A more focused European wide strategy is 
recommended in order to attract more passengers to the rail in which is crucial to have good feeder services as it is 
researched and proposed in the cases of RAILHUC hubs. 
3.10. Specific recommendations for grouping of hub cities  
Given the overall objective of attracting highest attainable traffic demand for rail service (and feed transnational 
corridors) at the lowest costs the following interventions were identified (some of them overlaps between the different 
types of hubs): 
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Polycentric / metropolitan regions 
x Target-oriented upgrade of rail infrastructure (e.g. number of tracks, electrification, capacity expansion etc.) 
reflecting the claims of federal state government and other administrative bodies in the metropolitan regions 
x Introduce a highly synchronized regular interval timetable 
x Introduce the metropolitan region ticket valid for the whole area (as initial point for a metropolitan region wide 
fare system) = highest level of tariff integration 
x Provide technical solutions to reduce access barriers in public transport (e-ticketing) 
x Set up new governance model for an integrated, metropolitan region wide planning and financing of rail services 
Agglomerations 
x Creating an integrated tariff system in the functional urban areas 
x Prioritizing the construction of intermodal stations in order to provide seamless travel experience 
x Enhance the synchronized passenger information and traffic information systems 
x Stabile financial background for both operations and development (only to build financially sustainable 
developments when it comes to operation period) 
Wider territorial areas (the Vysoþina region) 
x Improving of the synchronized periodic timetable, which is worthy for backbone lines 
x Introduction of synchronized backbone bus lines connecting the local and micro-regional centres with rail 
services in nodes (e.g. Daþice – Jemnice – Moravské BudČjovice – JaromČĜice nad Rokytnou – TĜebíþ) 
x Shortening the journey times 
x Purchases of dynamic and low-floor vehicles, well breaking and accelerating 
x Refurbishments of tracks and platforms of backbone railway lines (adjustment of transition curves, cant 
transitions, elevating the speed limit for rail-vehicles with permission of unbalanced transverse acceleration, 
elevating usable platform edges into the level of 550 mm above top of rail) 
x Development of regional interchange stations (backbone bus – backbone train, other bus – backbone train, other 
bus – backbone bus transfers) 
x Implementation of regional public transport partnership 
x Preparation and introduction of high-speed railway lines in the Czech Republic 
4. Conclusion 
To conclude the positioning activities carried out at the different hubs several different actions were identified 
according the local needs and possibilities. Generally speaking the Western European hubs are close (Central German 
Metropolitan Region) or already having connection to the high-speed network (Reggio Emilia), but on the other hand 
the Czech and Slovakian hubs just started to prepare for the implementation of high speed network, while the 
Slovenian and Hungarian hubs are just planning it on a longer term (RAILHUC Project, 2013e). On local level the 
different motorisation rates of the hub cities are also different, but not as much as in the case of the train services. This 
means that the share of public transport is lower in most cases both in commuting and feeder traffic for the long-
distance train services, which are not always a viable option at the moment for travelling between the hubs (RAILHUC 
Project, 2013d). In some specific cases the rural accessibility problem was identified and suggested to be resolved 
with an integrated regional transport network with bus backbones (RAILHUC Project, 2013c) leading to the main 
intermodal stations of the region (Vysoþina, Western Transdanubia). In the on-going further work steps the Project 
Partners will model the best fitting interventions for their future scenarios in order to sign priority agreements with 
the local stakeholders for ensuring the usage of the outputs of the RAILHUC project in the everyday decision making. 
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